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[0001] This application claims the benefit of the Korean Application No. P2001- 
00980 filed on January 08, 2001, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a display, and more particularly, to device and 
method for compensating a picture quality of a projection type display, such as a projection 
TV, or a projector. 
Background of the Related Art 

[0003] A picture on the display, such as a TV receiver or a monitor, may have color, 
and luminance feeling of a user varied with an external illumination, that vary a user's eye 
tiredness. In general, the luminance of the picture has been adjusted to an optimum value 
according to the luminance of the external illumination for mirumizing the user's eye 
tiredness, and a color intensity of the picture has been adjusted to an optimum value according 
to the color intensity of the external illumination for niinimizing a variation of color feeling of 
the user. 

[0004] The foregoing methods have been employed under the assumption that the 
luminance of the display, such as a TV CRT that is luminescence by itself, is basically not 
influenced from the external illumination at all, and what exist are only variations of 
luminance, and color feeling of the user caused by the external illumination. The foregoing 
methods have been also employed under the assumption that the TV receiver is installed close 
to a wall, and most of the influences from the external illumination are caused by a light 
incident on a front surface of the TV receiver, and a light reflected at the wall. 

[0005] In the foregoing methods, the luminance and chromaticity of illumination in 
the vicinity of the TV receiver are calculated by an optical sensor fitted to a part of a front 
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surface of the TV receiver, and the luminance and chromaticity of the picture are adjusted 
automatically according to preset luminance and chromaticity. 

[0006] The foregoing methods are applicable also to a plasma display panel (PDP) or 
liquid crystal display (LCD) type TV receiver, because, alike the CRT type TV receiver, the 
5 plasma display panel (PDP) or liquid crystal display (LCD) type TV receiver has no variation 
of color reproduction characteristics of the picture itself caused by the external illumination 
since they reproduce a color by its own luminescence, but has variation of relative color and 
luminance of user caused by the external illumination only. 

M 

Q [0007] In the meantime, because, as typical examples of the projection type display, a 

o 

1 W projector having a projector body for providing a light inclusive of a picture and a screen for 
displaying the light as shown in FIG. 1, or a projection TV as shown in FIG. 2, forms the 
. picture on the screen, not by a light emitted from the panel itself, but by a light transmitted 
jM through, or reflected at the panel, a color sense of the picture can also be varied with 
QQ luminance and chromaticity of the light projected thereto, a light from an external 
1 m illumination, and reflectivity and color of the screen, substantially. 

[0008] However, currently, there is no technology suggested for compensating a 
screen luminance or a color feeling of the projection type display. The compensating 
methods used in the foregoing direct type display can not be applied to the projection type 
display because the chromaticity itself of the picture on the screen can vary with a color of the 
20 screen itself and the chromaticity of the external illumination. 

[0009] Therefore, the related art projection type display has a problem in that the 
picture quality deterioration can not be avoided because the abnormal variation of the 
luminance and chromaticity of the picture caused by the external illumination and screen 
characteristics can not be compensated. 
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SUMMARY OF THE INVENTION 
[0010] Accordingly, the present invention is directed to device and method for 
compensating a picture quality of a projection type display that substantially obviates one or 
more of the problems due to limitations and disadvantages of the related art. 
5 [0011] An object of the present invention is to provide device and method for 

compensating a picture quality of a projection type display, in which a picture quality is 
always compensated to an optimum state automatically regardless of factors giving influences 
to the picture quality, for prevention of a picture quality deterioration. 
□ (0012] Additional features and advantages of the invention will be set forth in the 

ibj description which follows, and in part will be apparent from the description, or may be 

50 

learned by practice of the invention. The objectives and other advantages of the invention 

si 

will be realized and attained by the structure particularly pointed out in the written description 
5 and claims hereof as well as the appended drawings. 

jg [0013] To achieve these and other advantages and in accordance with the purpose of 

w 

1BJ the present invention, as embodied and broadly described, the device for compensating a 
picture quality of a projection type display includes a screen for displaying a picture projected 
from outside of the screen, a video processing part for receiving, and converting an analog 
video signal into a digital video signal, and adjusting an offset and a gain thereof, for making 
the video signal displayable on the screen, a sensing part for sensing the video signal from the 

20 video processing part and projected to a region of the screen, a memory part for storing 
reference video information, and a microcomputer for projecting the reference video 
information stored at the memory part onto the screen through the video processing part 
according to a user's picture quality compensation command, or a preset algorithm, and 
controlling the video processing part so that a luminance and chromaticity of the picture are 



calculated according to an output of the sensing part, the luminance and the chromaticity of 
picture are compared to preset values, and a compensation is made according to a result of the 
comparison. 

[0014] In another aspect of the present invention, there is provided a method for 
compensating a picture quality of a projection type display having a body and a screen, 
including the steps of (a) the body projecting, and displaying a first reference picture on the 
screen, detecting a displayed picture, and calculating a chromaticity of the picture according 
to a user's command, or a preset algorithm, (b) increasing an offset value of a color signal in 
R/G/B color signals, which lacks chromaticity, until the offset value is within a normally 
allowable range if the chromaticity calculated for the first reference picture is within a 
correctable range, and outside of the normally allowable range, (c) the body projecting, and 
displaying a second reference picture on the screen, detecting a displayed picture, and 
calculating luminance and chromaticity of the displayed picture, and (d) increasing a 
luminance output level of the second reference picture to an optimal luminance step by step to 
complete a luminance compensation, and decreasing a gain of a color signal in the R/G/B 
color signals, which has an excessive chromaticity, until the gain is within a normally 
allowable range if the chromaticity calculated for the second reference picture is outside of 
the normally allowable range, thereby completing the compensation. 

|0015] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 



specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention: 
In the drawings: 

FIG. 1 illustrates a projector in a projection type display, schematically; 

FIG. 2 illustrates a projection TV in a projection type display, schematically; 

FIG. 3 illustrates a block diagram showing a system of a device for compensating 
picture luminance/chromaticity of a projection type display in accordance with a preferred 
embodiment of the present invention; 

FIG. 4 illustrates a block diagram of a system of the body of the device in FIG. 2; 

FIG. 5 illustrates a layout showing a system of the sensing part in FIG. 2; 

FIGS. 6A and 6b illustrate display examples of image patterns for compensating a 
picture of the present invention; and, 

FIG. 7 illustrates a flow chart showing a method for compensating a picture luminance 
and chromaticity of a projection type display of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0017] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings FIGS. 3 - 
7. 

[0018] Referring to FIG. 3, a device for compensating a picture quality of a 
projection type display in accordance with a preferred embodiment of the present invention 
includes a projector body 100 for providing a light inclusive of a picture, and a screen 200 for 
displaying the light from the projector body 100, detecting an environmental light, and 
transmitting a detected value of the environmental light to the projector body 100 in an UV 
ray. 
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[0019] There is an optical detection/transmission part 210, fitted to a region of the 
screen 200 at which an environment light detection is easy, having an optical sensor and a UV 
transmitter for detection of the environmental light and transmission of a result of the 
detection to the body 100 in a UV form. 

5 [0020] Referring to FIG. 4, the projector body 100 includes a video processing part 

110 having a sampling part 111 for receiving and converting an analog video signal into a 
digital video signal, a digital video processing part 112 for adjusting an offset and a gain of 
the digital video signal from the sampling part 111, and a video presenting part 113 for 

Q presenting an output from the digital video processing part 1 12 as a displayable video signal, a 

ssA. 

u 

l&J projection lens 120 for projecting an output of the video processing part 110 to the screen 100, 
CP a memory part 130 for storing compensation reference video information, a sensing part 150 
for detecting a luminance and a chromaticity of the compensation reference video displayed in 
2 a region of the screen 200, a UV receiving part 160 for receiving the UV signal from the 
m optical detection/transmission part 210 and transferring to a microcomputer 140, and the 
l|tj microcomputer 140 for providing a control signal to the video processing part 110 for 
presenting the compensation reference video stored in the memory 130 according to a users 
command, a preset algorithm, or an environmental light detection value from the UV 
receiving part 160, and optimum compensation of the luminance and chromaticity of the 
picture according to the luminance and chromaticity of the picture detected at the sensing part 
20 150. 

[0021] Referring to FIG. 5, the sensing part 150 includes an optical sensor 152 for 
converting the light incident thereon into an electrical signal, and a focusing lens system 151 
for directing, and focusing a light displayed on the screen 200 onto the optical sensor 152. 

[0022] The operation of the device for compensating a picture quality of a projection 
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type display in accordance with a preferred embodiment of the present invention will be 
explained. 

[0023] The video processing part 110 receives, and samples the analog video signal at 
fixed intervals, converts into a digital video signal, and adjusts offset and gain thereof, and 
5 processes the video signal to be displayable on the screen, and provides to the projection lens 
120. Then, the projection lens 120 projects the picture on the screen. 

[0024] In this instance, the optical detection/transmission part 210 in a region of the 
screen 200 detects an environmental light and converts into a UV signal, and transmits to the 
Q body 100. The UV ray receiving part 160 in the body 100 receives the UV signal, converts 

la? . 

104 into an electrical signal, and transfers to the microcomputer 140. 

[0025] The microcomputer 140 stores an output of the UV ray receiving part 160 at 
the memory part 130, compares to a previous optical detection value stored already, and 

3 

y[ conducts a picture quality compensation operation according to a difference of the present 
optical detection value and the previous optical detection value. Other than the comparison 
lflj of the optical detection values, the picture quality compensation operation may be carried out 
according to separate user's picture quality compensation command, or the like. 

[0026] The foregoing picture quality compensation operation will be explained in 
detail. 

[0027] Referring to FIG. 7, if there is a difference of a present optical detection value 
20 and a previous optical detection value over a present level, black pattern video information is 
provided to a video processing part 110 from compensation reference video information 
(white pattern, and black pattern) stored in the memory part 130 for checking variation of 
luminance and chromaticity of the picture displayed on the screen 200 (SI 00). The black 
pattern video information is a minimum value of a digital data value processed in the video 
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processing part 110. 

[0028] Then, the video processing part 110 processes the compensation reference 
video information into a picture, and displays in a central part of the screen 200, or, as shown 
in FIGS. 6 A or 6B, along a preset width of a periphery of the screen, or only in a part of the 
5 periphery. The picture is displayed as shown in FIGS. 6A or 6B for minimizing feeling of 
rejection of the user. 

[0029] The sensing part 150 focuses on the picture displayed in the central part, or as 
shown in FIG. 6 A, or 6B. The sensing part 150 detects a light of the picture displayed on the 
□ screen 200, and transfers the detected value to the microcomputer 140. Then, the 



1W microcomputer 140 detects a chromaticity of the picture displayed on the screen presently 



y| according to the detected value at the sensing part 150. And, the microcomputer 140 

hi 

^ calculates the chromaticity by using the detected value at the sensing part 150, and determines 



lfy determination (SI 10), the microcomputer 140 determines the calculated chromaticity being 
within a normally allowable range (SI 20). If the calculated chromaticity is not within the 
normally allowable range, i.e., abnormal, as a result of the determination (SI 20), an offset 
value of a color signal in R/G/B color signals which lacks a chromaticity value is increased 
(SI 30), because the black pattern video information is a minimum value of a digital data, and 

20 the chromaticity is calculated (S140) again at the sensing part 150, to return to the step (120). 

[0031] That is, under the control of the microcomputer 140, the digital video 
processing part 1 1 2 in the video processing part 110 increases an offset of a color signal in the 
digital video signals from the sampling part 111, which lacks chromaticity, and transfers to the 
video presenting part 113, and the video presenting part 113 processes the digital video signal 
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the calculated chromaticity being within a correctable range (SI 10). 



[0030] If the calculated chromaticity is within a correctable range as a result of the 
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having the increased offset value displayable on the screen, and displays on the screen 200 
through the projection lens 120. 

(0032] Then, when the sensing part 150 senses the video signal displayed on the 
screen 200, and transmits to the microcomputer 140, the microcomputer 140 calculates 
chromaticity of the sensed video signal, and controls the video processing part 110 such that 
the chromaticity is within the allowable range. 

1 0033] Thus, if the calculated chromaticity is within the allowable range as a result of 
the determination (SI 20), which implies a chromaticity correction of the black pattern is 
completed, luminance correction and chromaticity correction of the white pattern are carried 
out. 

[0034] The microcomputer 140 makes the white pattern video information provided 
from the memory part 130 to the video processing part 110 (SI 50). The white pattern video 
information is a maximum value of the digital data processed in the video processing part 110. 
The video processing for the white pattern, display, and sensing of the displayed picture are 
identical to the case of the black pattern, of which detailed explanations will be omitted. 

[0035] Accordingly, the microcomputer 140 calculates the luminance of the white 
pattern picture through the signal sensed at the sensing part 150, increases a present 
luminance output level by one stage (SI 60), calculates the luminance of the picture detected 
at the sensing part 150, and determines an actual increase of the luminance (SI 70). 

[0036] If the present luminance increases as a result of the determination (SI 70), the 
foregoing steps (SI 60), and (SI 70) are repeated until the luminance increases no more. That 
is, the luminance output level is increased step by step in succession until the present 
luminance reaches to an optimal level. 

1 0037] If the luminance increases no more as a result of the determination (SI 70), an 
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actual luminance change following the luminance output level change is determined (S171), 
determining that an original luminance is optimum if there is no actual luminance change 
following the luminance output level change, the luminance output level is returned to an 
original state, i.e., to a state one step before (SI 80). Opposite to this, if there is an actual 
5 luminance change following the luminance output level change, i.e., the luminance is 
optimized following conduction of the steps (SI 60) and (SI 70), the present luminance output 
level is maintained. 

[0038] Upon completion of the luminance correction thus, chromaticity correction for 
j-4 the white pattern video is required. 

lfU [0039] Accordingly, the microcomputer 140 calculates chromaticity of the white 

pattern picture displayed on the screen presently by using a detection value at the sensing part 
150, determines the calculated chromaticity of being within the allowable range (S200). If 
2 the calculated chromaticity is within the allowable range as a result of the determination 
gjj (S200), it can be known that optimum luminance correction of the screen and optimum white 
1 5fy level chromaticity correction following the luminance correction are made. 

[0040] Opposite to this, if the calculated chromaticity is not within the allowable 
range as a result of the determination (S200), the gain of the color signal in the R/G/B color 
signals, which has an excessive chromaticity is reduced as the white pattern video information 
is the maximum value among the digital data values (S210). Then, the foregoing steps 
20 (S190 ~ S210) are repeated so that the chromaticity of the white pattern picture is corrected to 
an optimum value. 

[0041] Because the gain correction operation is made in the digital video processing 
part 112 in the video processing part 110 under the control of the microcomputer 140 by a 
method identical to the foregoing offset correction operation for the black pattern picture, a 
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detailed explanation will be omitted. 

[0042] In the meantime, if the calculated chromaticity of the black pattern picture 
detected at the sensing part 150 is outside of a correctable range as a result of the 
determination (SI 10), an offset of a color signal in the R/G/B color signals, which lacks the 
5 chromaticity, is increased within a correctable range (S220). Then, the microcomputer 140 
controls such that the white pattern video information is provided from the memory part 130 
(S230), and displayed on the screen 200 through the video processing part 110. 

[0043] Then, the microcomputer 140 calculates chromaticity of the white pattern 

Ml 

q picture according to the output of the sensing part 150 (S240), and determines the calculated 

UJ 

l%j chromaticity within a correctable range (S250). If the calculated chromaticity is outside of 
0 the correctable range as a result of the determination (S250), a gain of a color signal in the 
R/G/B color signals, which has an excessive chromaticity, is reduced within the correctable 

s 

O 

r s : range (S260). Opposite to this, if the calculated chromaticity is within the correctable range 
H as a result of the determination (S250), the process returns to the step (SI 60), to make 
lgry chromaticity correction for the luminance and the white pattern picture through the foregoing 
steps (S170-S210). 

[0044] The foregoing embodiment of the present invention is a description of a 
system in which a variation of an environment light of a screen is sensed automatically, and a 
picture quality correction is made. However, since the foregoing basic picture quality 
20 correction algorithm has no change even if the automatic sensing function is excluded (by 
changing the optical detection/transmission device at the screen, the UV ray receiver at the 
body, and the algorithm in the microcomputer), it can be known that the present invention is 
not limited to the present embodiment, but different variations are possible. 

[0045] As has been explained, the device and method for compensating a picture 
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quality of a projection type display can provide an optimal picture quality to improve a 
product reliability of user regardless of environment illumination, because the environmental 
luminance variation is detected automatically, and optimal chromaticity and luminance 
correction are carried out, or the chromaticity and the luminance corrections are made 
5 manually in correspondence to the present luminance. 

[0046] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the device and method for compensating a picture quality of a 
projection type display of the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 

o 

lay variations of this invention provided they come within the scope of the appended claims and 

| 

ffl their equivalents. 

SI 

M 

a 
o 

Q 

Iks 



13 



